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Method for producing phosphorus-containing polyester 
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AB The method comprises the steps of: (1) adding a polyol into a reactor 

heating to >100°, (2) adding a polyprotic acid/anhydride, a 

reactive phosphorus-containing compound and a catalyst into the polyol, heating 
to 170-190°, carrying out an esterif ication reaction, (3) 
slowly heating to 240-270°, and vacuumizing to (-0.07)-0 MPa within 
20-30 min for a condensation polymerization when the esterif ication 
rate is >95%, and (4) adding an end-capping agent after the condensation 
polymerization, reacting at 170-190° for 1-2 h, and vacuumizing to 
(-0.06)-0M Pa within 10-20 min to obtain the phosphorus-containing polyester 
with an acid value of 50-250 mg KOH/g, a melt viscosity of 500-8000 
mPa-s/180°, a softening point of 60-130°, and a 
phosphorus content of 1-10%. Thus, ethylene glycol 12.07, 
2-methyl-l , 3-propanediol 8.76, and neopentyl glycol 233.26 g 
to melt, added with adipic acid 5.69, terephthalic acid 110, 
acid 6.47, 2-carboxyethylphenylphosphinic acid 133.45, 

9, 10-dihydro-9-oxa-10-phosphaphenanthren-10-oxide itaconic acid adduct 
202.28, and tetra-Bu titanate 0.6 g, heated at 180-270° for 12-14 
h, added with 224.47 g trimellitic anhydride, heated at 170-190° 
for 1.5 h to give a title polyester. 
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isophthalic 
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GI 





AB A composition comprising a cyclic olefin addition copolymer containing 
recurring units 

of the following formulas (I) and (II) wherein Al-4 = alkoxysilyl or 
aryloxysilyl having (CR1R2 ) f Si ( OR3 ) gR4 ( 3-g) , 

(CR1R2) fSi (R3R4)OSi (OR3)gR4 (3-g) , or (CR1R2 ) f C (0 ) 0 (CH2 ) nSi (OR3 ) gR4 ( 3-g) , 
Rl-2 = H or Cl-20 hydrocarbon, R3 = C<10 alkyl, alkenyl, aryl, or 
cycloaryl, R4 = H, halogen, or Cl-20 hydrocarbon, f and n = integer 0-5, g 
= integer 1-3, Y = CH2 or 0, m = 0 or 1, Bl-4 = H, C<20 alkyl, 
alkenyl, aryl, cycloalkyl, halogen, halogenated hydrocarbon, (CH2)jX, X = 
C(0)OR5, C(0)OR6, R5-6 = derivs. of C<20 alkyl, alkenyl, aryl, 
cycloalkyl, j = integer 0-5, and Bl-4 may form alkylidenyl, cycloalkylene, 
and cycloalkenylene, and n = integer 0-2, and at least one compound selected 
from (A) a compound acting as an acid when heated to 50° or higher, 
(B) a metal compound of an alkoxy compound, aryloxy compound, carboxyl 
compound, 

B-diketone compound, halogen compound, or oxide, (C) an organic carboxylic 

acid, 



organic phosphoric acid, organic sulfonic acid, ammonia, primary to tertiary 
amine compound, or quaternary ammonium compound The composition exhibits 
excellent 

optical transparency, solvent resistance, dimensional stability, heat 
resistance, and adhesion to metals and inorg. materials, and suitable for 
use in optical transparent materials and electronic material parts, to a 
cross-linked product obtained by crosslinking the composition via siloxane 
bonds, and to a film, sheet, or coating made from the composition Thus, (A) 
100 parts copolymer solution comprising 10 g 

2-norbornene-5-triethoxysilyl-2-norbornene copolymer obtained by reacting 
2-norbornene 593.75, 5-triethoxysilyl-2-norbornene 31.25, and 
1 , 5-cyclooctadiene (mol. weight modifier) 0.25 mmol on 500 g toluene in the 
presence of 0.25 mmol nickel compds. (1:1 molar ratio nickel octoate and 
hexafluoro antimonite) and 2.25 mmol trif luoroboron di-Et ether complex, 
dissolved in 40 g toluene (water content 70 ppm) , (B) 1 part 
pentaerythritoltetrakis [3- (3, 5-di-tert-Bu 4-hydroxyphenyl ) propionate ] 
(antioxidant), and (C) 0.05 parts tin(II) diloctanate (crosslinking 
catalyst) were spread onto a PETRI dish, stand at 40° for 3 h to 
give a film, heated at 150° for 2 h, and dried at 230° under 
vacuum for 1 h to give a 100 |j.m-thick colorless transparent film 
showing degree of non-swelling in toluene 500%, Tg 338°, total 
light transmission 91%, and coefficient of linear expansion 81 ppm/°. 
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AB Mono-, bi-, and multimetallic, water- 
prepared by a directed synthesis of s 
controlled hydrolysis of one or more 
presence of a base and a water-solubl 
particle size 0.5-5 nm) are prepared 
VIII, IB, or IIB of the Periodic Tabl 
selected from water-soluble amphiphil 



soluble colloidal metal oxides are 
oluble colloidal metal oxides by 
noble metal precursors in the 
e stabilizer. The colloids (with 
from metal oxides of Groups VIB, VIIB, 
e. The stabilizers are preferably 
ic betaines, surfactants, or water-soluble 



polymers. Controlled hydrolysis is carried out in the presence of alkaline 
and alkaline earth carbonates (especially Li2C03, Na2C03, K2C03, Cs2C03, and 
MgC03 ) . 

The nanoparticle colloidal metal oxides can be, when desired, reduced to 
the colloidal metals, or can be deposited (co-precipitated) onto a support 
(e.g. , 

as the oxidized or reduced nanoparticles ) consisting of gel precursors 
from hydrolyzed Si(0Me)4 or Si (OMe) 4-Cl-4-alkoxy-Si (OMe) 3 mixts. The 
metal oxide nanoparticles are especially useful as large-surface-area 
catalysts . 
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